A taxonomic study was carried out on a novel bacterial strain, designated MIC3010 T , which was isolated from a freshwater pond in Jeonju, Republic of Korea. Cells of the isolate were Gram-stainnegative, rod-shaped and non-motile. Comparison of the 16S rRNA gene sequences indicated that the isolate belonged to the family Flavobacteriaceae, with Flavobacterium haoranii LQY-7 T as its closest relative, with a similarity of 94.2 %. The predominant fatty acids of strain MIC3010
Since the genus Flavobacterium was first proposed by Bergey et al. (1923) and its description emended by Bernardet et al. (1996) , species of the genus Flavobacterium have been isolated from diverse habitats and their physiological diversity has been described. In the present communication, we describe a novel strain, designated MIC3010 T , based on data from a taxonomic study using a polyphasic approach.
Strain MIC3010
T was isolated from a freshwater pond (35 u 509 N 127 u 079 E) in Jeonju, Republic of Korea. Water samples were collected on 5 September 2011 and water temperature at the time of collection was around 25-28 u C. The sample was serially diluted and cultured on one-thirdstrength R2A (Difco) agar plates at 25 u C. One of the pure isolates, designated MIC3010 T , was chosen and purified by subculturing on one-third-strength and plain R2A agar plates. Strain MIC3010
T was routinely incubated on R2A agar at 25 u C and maintained as a glycerol suspension (20 %, w/v) at 270 u C.
The 16S rRNA gene of strain MIC3010
T was amplified using universal bacterial primers 27F and 1492R. Its closest phylogenetic neighbours were identified by using the EzTaxon server (Chun et al., 2007) . Phylogenetic trees were constructed via the neighbour-joining (Saitou & Nei, 1987) and maximum-parsimony (Fitch, 1971 ) methods using the software package MEGA5 (Tamura et al., 2011) , after creating a multiple alignment of sequences using the program CLUSTAL X version 2.1 (Thompson et al., 1997) . Evolutionary distances were computed using Kimura's two-parameter method (Kimura, 1980) , and bootstrap values were generated for 1000 replications of the data.
Phylogenetic analysis (Fig. 1) (Bernardet et al., 1996) (93.8 %) and Flavobacterium croceum EMB47 T (Park et al., 2006) (93.7 %) . These differences between strain MIC3010
T and other members of the genus suggested that it represented a novel species.
T and F. croceum KACC 11878 T were obtained from the Korean Collection for Type Culture (KCTC) and Korean Agricultural Culture Collection (KACC) and used as reference strains based on 16S rRNA gene sequence similarities using the EzTaxon server.
Morphological characteristics of strain MIC3010
T were observed by using an optical microscope (DM500; Leica) at 61000 magnification and energy-filtered transmission electron microscope (Libra120; Zeiss) with cells grown in R2A liquid medium for 2 days at 25 u C. The Gram stain reaction was determined by using the Difco Gram stain kit. Growth at different temperatures (4, 15, 20, 25, 30, 37 and 42 u C), various pH values (5.5-11.0 at intervals of 0.5 units, the initial pH of R2A medium was adjusted using 1.0 M HCl or NaOH after sterilization) and in the presence of NaCl [medium supplemented with 0-10 % (w/v) NaCl] was visually investigated after 3 days of incubation in R2A liquid medium. Growth on trypticase soy agar (TSA; MP Biomedicals), nutrient agar (NA; Difco), marine agar (MA; MB Cell), brain heart infusion agar (BHI; Difco), CzapekDox medium (Duchefa Biochemie), MRS agar (Difco), deoxycholate lactose agar (Difco) and MacConkey medium (Difco) was also evaluated. Tests for degradation and hydrolysis of several compounds such as DNA (DNase Test Agar with Methyl Green; Difco), cellulose, starch and casein were carried out and evaluated after 3 days. Catalase and oxidase activities were determined by bubble production using 3 % (v/v) hydrogen peroxide and by a colour change using 1 % (w/v) N,N,N9,N9-tetramethyl-1,4-phenylenediamine, respectively. Sensitivity to antibiotics was checked by placing antibiotic discs (Liofilchem) on R2A agar with suspensions of strain MIC3010 T . Various physiological and biochemical tests were performed using API 20NE (bioMérieux) and GN2 MicroPlates (Biolog). Enzyme activities were tested using the API ZYM kit in accordance with the manufacturer's instructions. Flexirubin-type pigments were extracted as described by Bernardet et al. (2002) and Güde (1980) and verified by a colour change with KOH solution and a UVvisible spectrophotometer (UV-2501PC; Shimadzu).
Strain MIC3010
T was aerobic, Gram-negative and nonmotile. Colonies grown on R2A plates for 2 days at 25 u C were 0.5-1.0 mm in diameter, circular, slightly raised and yellow in colour. Cells of strain MIC3010
T were rod-shaped ( Fig. S1 , available in IJSEM Online). Cell widths ranged from 0.5 to 0.7 mm and lengths ranged from 2 to 2.5 mm. The novel strain was able to grow at 15-42 u C (optimum, 25 u C). Flexirubin-like pigments were not produced. Physiological and biochemical analyses that clearly separate strain MIC3010
T from recognized Flavobacterium species are listed in Table 1. For analysis of cellular fatty acids, strain MIC3010
T and its closest phylogenetic neighbours were incubated on R2A plates at 25 u C. Standardization of physiological age of the cultures was achieved by choice of sector from a quadrant streak on the R2A agar plate according to the protocol described by MIDI (Sasser, 1990) . Cellular fatty acid methyl esters were extracted according to the instructions of the MIDI Sherlock Microbial Identification System and analysed by GC (7890A; Agilent). For analysis of the G+C content of the chromosomal DNA, genomic DNA was extracted, purified, hydrolysed with P1 nuclease and degraded into nucleosides using bovine alkaline phosphatase. The G+C content of the chromosomal DNA was determined by using reversed-phase HPLC (Mesbah & T and related taxa. Numbers at nodes are levels of bootstrap support for branch points, based on 1000 resampled datasets; values are shown only if greater than 70 %. Filled circles at nodes indicate that the corresponding nodes were also recovered using the maximum-parsimony algorithm. Bar, 1 % sequence divergence.
Whitman, 1989). Respiratory quinones and polar lipids were extracted according to Collins (1985) and Minnikin et al. (1984) . Quinones were analysed by HPLC (Wu et al., 1989) , with MK-6 from F. haoranii LQY-7 T as a reference. Polar lipids were analysed by two-dimensional TLC and detected by molybdophosphoric acid (Merck), ninhydrin (Merck), molybdenum blue reagent (Sigma), a-naphthol (Wako) and Dragendorff's reagent (Merck). Polyamines were extracted from stationary growth phase of strain MIC3010 T and F. haoranii LQY-7 T following the procedure described by Busse et al. (1997) and Busse & Auling (1988) . The extracted samples were applied to the TLC plate and ethylacetate/cyclohexane (2 : 3) was used as the running solvent. Spots were visualized by UV light at 360 nm and confirmed by spraying with ninhydrin.
The cellular fatty acid profile of strain MIC3010
T was compared with those of other species of the genus Flavobacterium ( Table 2 ). The main fatty acids of strain MIC3010 T comprised (.5 %) iso-C 15 : 1 G (20.6 %), iso-C 15 : 0 (18.6 %), iso-C 17 : 0 3-OH (11.0 %), iso-C 15 : 0 3-OH (8.0 %), iso-C 16 : 0 3-OH (7.3 %) and iso-C 16 : 0 (7.3 %). The DNA G+C content of strain MIC3010 T was 41.0 mol%. MK-6 was detected as the predominant menaquinone. The polar lipids of strain MIC3010
T and F. haoranii LQY-7 T were also analysed (Fig. S2) . The polar lipid profile of strain MIC3010
T revealed the presence of phosphatidylethanolamine (PE) and one unidentified lipid (L1) as major components. In addition, two unidentified aminolipids (AL1, AL2) and one unknown glycolipid (GL) were present in small amounts. All polar lipids present in F. haoranii LQY-7
T were detected in strain
MIC3010
T , but an additional aminolipid (AL2) was also detected in the novel species. Strain MIC3010 T and F. haoranii LQY-7
T had sym-homospermidine as the major polyamine, which is a characteristic feature of the genus Flavobacterium. The G+C content, major quinone system, polar lipid profiles, fatty acid composition and polyamine pattern are in accordance with those of members of the genus Flavobacterium.
On the basis of the phenotypic and chemotaxonomic data presented, strain MIC3010
T should be assigned as the type strain of a novel species of the genus Flavobacterium, for which the name Flavobacterium fontis sp. nov. is proposed.
Description of Flavobacterium fontis sp. nov.
Flavobacterium fontis (fon9tis. L. gen. masc. n. fontis of a pond or fountain, referring to the isolation of the type strain from a freshwater pond).
Colonies on R2A agar are yellow, circular, smooth, slightly raised and approximately 0.5-1.0 mm in diameter after 2 days incubation at 25 u C. Cells are aerobic, rod-shaped, The type strain, MIC3010 T (5KACC 16593 T 5JCM 18212 T ), was isolated from a freshwater pond in Jeonju, Republic of Korea. The DNA G+C content of the type strain is 41.0 mol%.
